




1Department of Microbiology, Faculty of Science and Informatics, University of Szeged, Szeged, Hungary, 2Institute of Food 
Engineering, Faculty of Engineering, University of Szeged, Szeged, Hungary
Antioxidant and antimicrobial activities of fruit juices and 
pomace extracts against acne-inducing bacteria
Lilla Ördögh1, László Galgóczy1, Judit Krisch2*, Tamás Papp1, Csaba Vágvölgyi1
ABSTRACT                        Acne vulgaris is the most common skin disease in the world, and the number of 
antibiotic resistant acne-inducing bacterial strains has been increasing in the past years. Natural 
substances from plants are promising candidates to treat this disease. In the present study, in 
vitro biological activity of the juice, as well as water and methanol extracts of the pomace, of 
20 cultivated and wild fruits was investigated on 4 acne-inducing bacteria (Propionibacterium 
acnes, Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pyogenes). The MIC 
values of juices and pomace extracts (water and methanol) were determined by broth microdi-
lution assays at pH 7 and at skin neutral pH 5.5. Total phenol content and radical scavenging 
capacity of the active juices and extracts was also determined. Red and purple berries revealed 
a substantial antibacterial and antioxidant effect but there was no strong correlation between 
the antioxidant and antimicrobial properties. Staphylococcus strains were the most sensitive 
to the juices, and S. pyogenes, to the methanol extracts. Among the bacteria tested, P. acnes 
proved to be the most insensitive species in this study. The growth inhibition effect of Ribes 
uva-crispa (gooseberry) juice was stronger at acidic pH (MIC 0.40 mg/ml) than at neutral pH 
(MIC 5.30 mg/ml). The antibacterial effect of the other fruits and berries showed no significant 
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Table 1. Minimal Inhibitory Concentration (MIC, mg dry matter content / ml) of juices, water and methanol extracts at pH 7 and pH 
5.5 after 48h incubation (J, juice; W, water extract; M, methanol extract).
S. aureus S. epidermidis S. pyogenes P. acnes
pH 7 pH 5.5 pH 7 pH 5.5 pH 7 pH 5.5 pH 7 pH 5.5
Berberidaceae
Berberis thunbergii DC. J -a - - - - - - -
W - - - - - - - -
M - - 14.73 14.73 0.83 0.83 15.73 15.73
Caprifoliaceae
Sambucus nigra L.
J - - - - 5.45 5.45 - -
W - - - - - - - -
M - - - - - - - -
Cornaceae
Cornus mas L.
J - - - - - - - -
W - - - - - - - -
M - - - - 1.9 1.9 - -
Grossulariaceae
Ribes rubrum L. 
J - - 13.49 11.09 - - - -
W - - 5.13 5.13 - - - -
M - - - - - - - -
Ribes x nidigrolaria Bauer
J - - 14.29 14.29 - - - -
W - - - - - - - -
M - - - - - - - -
Ribes uva-crispa L.
J 5.43 5.43 5.03 0.40 - - - -
W - - - - - - - -
M - - - - - - - -
Rosaceae
Fragaria ananassa Duch.
J - - - - - - - -
W - - - - - - -
M - - - - 6.06 6.06 - -
Prunus armeniaca L.
J 4.83 7.42 - - - - - -
W - - - - - - - -
M - - - - - - - -
Prunus avium L.
J - - - - 15.6 15.6 13.87 14.65
W - - - - - - - -
M - - - - 6.13 6.13 - -
Rubus fruticosus L
J 3.32 3.32 3.52 3.52 - - - -
W - - - - - - - -
M - - - - - - - -
Rubus idaeus L.
J - - 12.35 9.18 - - - -
W - - - - - - - -
M - - - - - - - -
Gentamycin 16b 8 2.0 1.0
Ampicillin > 64 > 64 0.5 1.0
aNo inhibition effect at the highest concentration. b MIC for control antibiotics (µg /ml).
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Table 2. Total phenol content, radical scavenging capacity 
(of the tenfold dilution) and RC50 for DPPH of the juices and 
extracts with antibacterial activity. (J, juice; W, water extract; M, 
methanol extract.)








B. thunbergii M 171.29 ± 1.05 81.5 ± 8.4 0.17 ± 0.02
S. nigra J 70.52 ± 4.24 79.9 ± 3.4 0.35 ± 0.01
C. mas M 28.07 ± 0.04 80.4 ± 0.50 1.11 ± 0.08
R. rubrum J 14.81 ± 0.47 82.3 ± 9.8 1.51 ± 0.22
W 14.20 ± 0.04 59.2 ± 6.7 1.11 ± 0.09
R. x nidigrolaria J 18.87 ± 0.08 84.3 ± 3.0 3.5 ± 0.87
R. uva-crispa J 28.91 ± 0.78 91.0 ± 5.9 1.02 ± 0.01
F. x ananassa M 51.03 ± 0.98 89.7 ± 8.9 1.01 ± 0.45
P. armeniaca J 9.43 ± 0.22 37.8 ± 3.1 4.52 ± 0.35
P. avium J 6.95 ± 0.06 17.8 ± 3.1 2.04 ± 0.69
M 6.29 ± 0.12 28.7 ± 4.4 3.83 ± 0.24
R. fruticosus J 61.24 ± 0.27 83.8 ± 8.7 0.85 ± 0.17
R. idaeus J 21.52 ± 0.21 87.5 ± 6.6 0.88 ± 0.21
a Total phenol content is expressed as mg gallic acid equivalent per g dry mater 
content of juices or pomace extracts.
b RC50 is given as mg dry matter content per ml of juices or pomace extracts. 
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